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, $x$ , $t$ ,
$u(x, t)$ , $c(x, t)$ ,
.
$\frac{\partial u}{\partial t}=D_{u}\Delta u-\nabla(uV(c,\nabla c))+(\epsilon-\mu\overline{u})u$
(1)
$\frac{\partial c}{\partial t}=D_{c}\Delta c+\alpha u-\beta c$
$Du,$ $Dc$ , $\epsilon$
, $\mu$ , $\alpha$







$V(c,\nabla c)=$ ? (2)
$(b)$ Weber’S law
179
$\downarrow b$ (Keller and Segel, 1971)
$V(c, \nabla c)=)7\ln c=\frac{\gamma}{c}\nabla c$ (3)
$(C)$
(LapiduS and Schiller, 1976)




$( \frac{c^{n}}{c^{n}+k^{n}})=\frac{\gamma nkc^{n-1}}{(c^{n}+k^{n})^{2}}\nabla c$ (5)
$(e)_{c)}$ (BOOn and Herpigny, 1986)
$V(c, \nabla c)=\gamma\sum_{i}\nabla(\frac{c_{i^{n}}}{c_{i^{n}}+k_{i^{n}}})$
$= \gamma\sum_{i}(\frac{nkc_{i^{n-1}}}{(c_{i^{n}}+k_{i^{n}})^{2}}\nabla c_{i})$ (6)
(Rivero et al, 1989)
$V(c, \nabla c)=s\tanh(\sigma s\frac{\partial}{\partial x}(\frac{c}{c+k}))$
$=s \tanh(\sigma s\frac{k}{(c+k)^{2}}\frac{\partial}{\partial x}c)$ (7)
. $\circ$
Fig. 1
. $(a)$ $(d)$ , $C$ 2
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Fig. 1 . $k=1,$ $n=2,$ $s=\sigma=1$ ,
$(\nabla c=1)$ $C$ .
$\gamma$ $c=1$ $V=1$ . $(b),$ $(c)$ , $C$
2 (0.1–10) .













$\frac{\partial u}{\partial t}=D\Delta u-\gamma\nabla(u\frac{1}{(c+1)^{2}}\nabla c)+(\epsilon-u)u$
(8)




$Du$ $4.8\cross 10^{-6}cm^{2}/\sec$ ,
.
$Dc$ $10^{-5}cm^{2}/\sec$ .
, $\epsilon$ 0.5–2 2. 0.35–
$1.39/h$ . $\mu$ $\mathcal{E}/_{\mu}$ $10^{8}cells/cm^{3}$
$0.35-1.39\cross 10^{-8}cm^{3}/(cellsh)$ .
1 $5\sim 75\cross 10^{-5}cm^{2}/\sec$ ,
.
$Du$ $<4.8\cross 10^{-6}cm^{2}/\sec$ ( ) $=1.73mm^{2}/h$
$Dc$ . $10^{-5}cm^{2}/\sec=3.6mm^{2}/h$
$\epsilon$ $2t_{\mathbb{E}\underline{I}}^{\pm}[(0.5h-2h)=0.35-1.39/h(2=e^{\epsilon t} ; t=0.5-2)$
$\mu$ . $0.35-1.39\cross 10^{-8}cm^{3}/(cellsh)(\epsilon/\mu\sim 10^{8}cells/cm^{3})$
$W$ $:<1.5-75\cross 10^{-5}cm^{2}/\sec$ ( ) $=5.4-270mm^{2}/h$
$k,$ $\alpha,$ $\beta$ .
$u=0.75$ mmh $Du$
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0.10\sim 0.40 $mm^{2}/h$ . ,
Fisher (1937) $v=2\sqrt{}\epsilon p_{u}$
.
$D$ : 0.028\sim 0.111
$\epsilon$ 0.35-1.39
.
$\gamma$ . 3\sim 156 $D$







. . , $R$ .
$\frac{\partial c}{\partial t}=\frac{1}{r}\frac{\partial}{\partial r}(r\frac{\partial c}{\partial r})+\alpha u-\beta c$
(9)





, , $(r=0)$ $0$ 2
(Crank (1975) ).
(9)
Fig. 2 $(A)-(E)$ . ,
.
(1) 10 , 20
.




, Fig. 2 , (A) .
(4) (B) ,
. , 2 ,
.
(5) (C) $\alpha$ $\beta$ ,
.







Fig. 2 (A) Fig. 2 (B)
$D=01,$ $\gamma=20$, $D=0.05,$ $\gamma=2.0$,





Fig. 2 (C) Fig. 2 (D)
$D=0.1,$ $\gamma=2.0$, $D=0.1,$ $\gamma=2.0$,























$D=01,$ $\gamma=3.0$ , $\epsilon/\mu$
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